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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma mucrurummeabl (Monyiisi) «['mybokoe oOydenme (Deep Learning)»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHuto 02.04.01 Marematuka
KOMIIBIOTEPHBIE Haykd, mpopwib MamuHaHoe oO0y4eHHe B DIIEKTPOHHOW KOMMEPIUH,
YTBEP)KJICHHBI TpPUKa3oM MUHUCTEpPCTBA HAyKM U BbIcIiero oOpaszoBaHus Poccuiickoi
Oenepannu Ne 810 ot 23.08.2017 rona.

Nzyuenne mucturmmunbl (Moayns) «['mybokoe oOydenue (Deep Learning)» sBisercs
BaXXHBIM JUIS TOHHUMAaHHUS COBPEMEHHBIX METOJOB HCKYCCTBEHHOI'O HWHTEJIEKTa, KOTOpbIE
MO3BOJISIIOT peIIaTh CIOXKHBIC 33Ja4yM, TaKWe Kak paclo3HaBaHue H300pakeHWid, o0paboTka
€CTECTBEHHOT'O $I3bIKa M aBTOHOMHOE BOXJeHHe. OcBoeHHE TITyOOKOro OOy4YeHHs OTKPHIBAET
BO3MOXHOCTH JIJIsl pa3pabOTKH MHHOBALIMOHHBIX MPUIOKEHUH U TEXHOJIOTUH, CIIOCOOCTBYIOIINX
TpanchopMauy Pa3TUIHBIX OTPACIIEH.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosmas nucuumninnaa (MOAysb) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructpatypsl mo HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
MamnHHOe 00y4deHHe B SJIEKTPOHHOM KOMMEPIIMH U BXOJIUT B 00s3aTeIbHYI0 YyacTh bioka 1.

Juctunnuna (Moaynb) u3ydaercss Ha 1 kypce Bo 2 ceMecTpe, AOCTYIHA AJIsl MPOXOXKIACHUS
IpY YCIOBUH YCHEIIHOTO 3aBEpUICHUsS AUCHUILIHMHBI (Moayist) «Machine Learning (MammaHOE
o0y4eHue)».

Heab u3y4yeHus TUCHUILIMHBI (MOIYJIsI): OCBOCHHE METOJIOB U AJTOPUTMOB TIIyOOKOTO
o0yueHus 111 pa3pabOTKH U ONTUMM3ALUN MOJEIEeH, ClIOCOOHBIX A (HEKTUBHO PEIIATh CIOKHbIE
3aJa4uu B 00JIACTH UCKYCCTBEHHOI'O MHTEJIEKTa U aHAJIN3a IaHHbBIX.

3agaun n3y4yeHusi IMCHUILIHHBI (MOAYJISA):

— OCBOMTH OCHOBHBIE MPUHIUIIBI U pa3HOOOpa3HbIE apXUTEKTYphl HEHPOHHBIX CETeH,
BKJIIOYasl X TUIIBI M1 COBPEMEHHBIE TEH/ICHLINY;
— HAY4MThCS MOA0MPATh AITOPUTMBI O0YUEHHUSI, OITUMU3UPOBATh MOJIENIU U IPUMEHSATh
METO/BI JUIsl TPEIOTBPAILIEHUS TEpeoOydeHus;
— Pa3BUTh CIOCOOHOCTh 0OpabaThIBaTh JaHHbIE, IPOBOIUTH HKCIIEPUMEHTHI U
CpaBHUBATh pa3IMYHbIE MOAXO0/bI K 00yUEHHIO CeTell;
— NpPUOOPECTH YMEHME OLIEHHMBAaTh KAaueCTBO MOJIENIEH C MCIIOJIb30BAaHHUEM METPUK U
MHTEPIPETUPOBATH UX BHIBObI B PEAJIbHBIX MPUIIOKEHUSX;
— OBJaJeTh HaBblKaMH MporpamMMupoBanHus Ha Python, paboTsl ¢ ¢peliMBopkaMu
IITyOOKOro 00y4eHUs U OTCIICKUBAHNS HOBEHUIIIMX MCCIIEIOBAaHUH B 00JIACTH.
B pesyibTare 0CBOCHUSI TUCHMILIMHBI (MOAYJIs1) 00y4AIOLIUIACH 10JIKEH
3Hamy:
— KOHLEMIINIO HEHPOHHBIX CETEU U UX apXUTEKTYPHI;
— OCHOBHBIE aJITOPUTMbI 00y4€HHUsI (TPaIuEHTHBIN CITYCK, 0OpaTHOE paclpoOCTpaHEHNE
OIIMOKN);
— pas3IMYHbIE THIBI HEHPOHHBIX ceTel (ITOJTHOCBA3HbIE, CBEPTOUYHBIC, PEKYPPEHTHBIE,
U T.J.);
— paznuyHble QpeidMBOpKH M OubmmoTeku ans riayookoro odyuenust (TensorFlow,
PyTorch, Keras u ap.);
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METO/Ibl PETyJIIpU3aIuy U onTUMU3auu Mozenen (dropout, batch normalization u
ap.);

objacTd  MpUMEHEHHS TIyookoro oOydyeHuss (0OpaboTka H300pakeHHH,
€CTECTBEHHBIH SI3bIK, PEKOMECHJIAINH U JIp.);

COBPEMEHHBIC MTOJIXObI M TPEH/IBI B HCCIICJOBAHUSAX TITyOOKOTO O0YUYCHHUS;
METPUKH JJIs OIICHKH KauecTBa MoJieei (accuracy, precision, recall, F1-score u ap.);
NPUHIUITB KPOCC-BATMIAIINK U €€ TPUMEHCHHE.

ymembw:

pa3padaThiBaTh apXUTEKTYpPhl HEHPOHHBIX CETEH JIIsl peleHHsI KOHKPETHBIX 3a/1a4;
o0UpaTh U HACTPAUBATh THIIEpIIApAMETPhl MOICIICH;

MOJITOTABIIUBATh U 00pabaThIBaTh JaHHBIE JUTs 00yUeHUs MoJienel (mpeaoopaboTka,
ayrMeHTalus U JIp.);

IPOBOIUTH SKCIIEPUMEHTHI M CPABHUBATH PE3YJIbTAThI PA3IMYHbBIX MOIXO/I0B,;

HHTCPHPETUPOBATH BBIBOABI MOJCIIN U BU3YAJIIM3UPOBATHL PE3YJIbTATHI.

eénaoems:

HaBBIKaMU pabOThI C OOJIBIIMMU 00bEMaMM JJAHHBIX M UX XPaHEHMUS;

HaBBIKAMHU TporpamMmupoBanuss Ha Python u wucmonms3oBanmst OMONMHMOTEK IS
r1y0OKOro oOyueHus;

HaBbIKaMU paboThI ¢ hpeiiMBOpKaMu IiTy0okoro ooyueHus (00yueHue, Banuanus u
TECTUPOBaHUE MOJIeNel);

HaBbIKAaMU caMooOpa3oBaHMsl (CIIEOUTb 3a HOBBIMH MCCJIENOBAaHUSMU U
TeHACHIUSIMH B 06nacTu deep learning).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU
paboTHUKaMu YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUarOIIUXCA:

KoMmnerenuus Conep:xanue HuaukaTop [lepevyeHb NJIAHUPYEMBIX
KOMIIETEeHIHH KOMIIETEHIHH pe3yJbTaTOB 00y4eHHsI M0
AUCUUIINHE (MOIYJIIO0)

OIIK-1. Cnoco0eH HaXOIUTh, OIIK-1.1. 3HaeT COBPEMEHHBIE METO/IbI
(opmymnupoBath u perath MPUKJIAJHON MaTEMATUKU U
aKTyaJIbHBIC U 3HaAIHMBIC MaIIMHHOTO OOYYEHHSI, a TAKKE

mpoBeMEI IPHKIIA/IHOM H IpOrpaMMHbIE CPEJICTBA aHANIM3a

KOMIIBIOTEPHOU
JIaHHBIX, IPUMEHSAEMBIE B

MaTCMaTHKHU o
3JIEKTPOHHOW KOMMEPLIMH JUIS
pelIeHns 3a1a4 IEPCOHAIN3aluu
IIPEIOKEHUH, IPOrHO3UPOBAHMS
cIpoca U ONTUMHU3aLUuU
I10JIb30BaTENBCKOTO

BSaHMOﬂCﬁCTBHﬂ

OIIK-1.2. YMeeT BBIABITE U
(dhopManr30BaTh 331a9U 00JIACTH
poheCcCUOHATLHOM
NeSTeTbHOCTH B BUJIC
MaTEeMaTUYECKHUX MOCTaHOBOK,
BBIOMpATh U IPUMEHSITh
COOTBETCTBYIOIINE METOJIBI
QITOPUTMBI, UHTEPIIPETHPOBATH
MOJy4YeHHbIE PE3yIbTaThl U
MPEACTABIIATH UX B opMe,
MOHSTHON CHIENHAIUCTaM
pa3Iu4HOro npoduis

OIIK-1.3. HmeeT npakTUYECKHUIA OTIBIT
peleHns MPUKIIAJAHBIX 33/1a4 B
cdepe npodeccroHabHON
NesITeIbHOCTH, BKIIFOUasi paboTy ¢
peanbHbIMU HA0OpaMHU JaHHBIX,
MTOCTPOEHHE U OIIEHKY KayecTBa
MOJIeJIe MAaIIMHHOTO 00y4YeHNs,
a TaK)Ke€ y4acTHe B IPOEKTHON U
HCCIIEI0BATEILCKON
NesITeIbHOCTH, HAallpaBJIEHHON Ha
noBblIeHue 3 (HEKTUBHOCTH
UG POBBIX MIATHOPM

IK-2. CrniocoOeH pa3pabaThiBaTh, [K-2.1. 3HaeT COBPEMEHHBIE SI3BIKH
pCaJIn30BbIBATL U MIPOrpaMMHUPOBAHUS, METOIBI
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COTIPOBOX/IATH
MPOrpaMMHBIC U
ANTOPUTMHUYECKHE PEIICHHS
Ha OCHOBE MAIITUHHOTO
oOydeHus B
WHIYCTpUAIbHOU cpene

IIPOEKTUPOBAHUS IIPOrPaMMHBIX
CHCTEM, apXUTEKTYPHEIE
MOJIXO/BI K TIOCTPOCHUIO
CEpBUCOB MAIIMHHOTO O0yYCHHS,
a TaKKe MPUHIUIBI 00eCTIeYeHUS
UX HaJIKHOCTU U
MacImTadbupyemMocTu

[K-2.2.

YmMeeT pazpabaTbIBaTh
AJITOPUTMBI U ITPOTrpaMMHBLIC
pelicHud 1JIA 3aja4 MAllIMHHOT'O
00y4YeHHs, OCYIIECTBISATh UX
MHTETpaluio B HH()OpMaIOHHBIE
CHCTEMBI JIEKTPOHHOU
KOMMEPIIIH, TIPOBOIUTH
TECTUPOBAHUE U BAJIHJIAINIO
pa3pabOTaHHBIX pEIICHUI

[1K-2.3.

HNmeeT npakTHYECKUI OIIBIT
y4acTusi B pa3paboTKe u
BHEJIPEHUU TTPOTPAMMHBIX
pELIeHUI Ha OCHOBE MAIIMHHOI'O
oOyueHus B paMKaXx MPOEKTHOMN
WM npodeccroHaNbHOM
JeATEIbHOCTH
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3. TemaTu4yeckuii mjian

Ne TpynoemkocTh, akageMH4YeCKUe Yachl
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapbl CamocrosnTe (rexymuii
(Mozyst) (mpaktnyec | Konrpoun JbHAs HOHTRAIL
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)

1 Teopernueckue 0CHOBBI 10 5 14 Jomamraue
IyO0OKOTO 00Y4YeHUS U 3a/laHms,
WHCTPYMEHTBI TecTbl
pa3paboTku

2 ApPXUTEKTYPHBI 10 5 14 Jomarmaue
rITyOOKOro 00ydeHHs 3aJlaHus,

JUISL aHaJIM3a TecTsl,
M300pakeHU! TBopueckoe
3aJjaHne

3 Heifiponnsie monenn 10 5 14 Jomamrane
00paboTku 3a/1aHus,
€CTECTBEHHOIO S3bIKA Tectnl

4 PexoMenmarenbHbIe 4 2 13 JloMarrHaue
CHCTEMBI 3aJaHusl,

Tectnl

5 O6paboTka 3ByKa 4 3 13 Jomamrane
3aJaHusl,
Tectnl

6 I'enepaTtuBHBIE MOETH 11 5 14 JloMarraue
u rpadoBbie 3aJ1aHus,
HEUPOHHBIE CETH Tectbl

7 MynsTUMOJANTEHBIE U 11 5 14 JloMarraue
MPUKIIAIHBIE MOJICITH 3ajaHusl,
IyOOKOTO O0Y4YEeHHS TBopueckoe

3aJjaHne
Ik3amen 4
Hmozo: 60 30 4 96
Obvem oucyunaunovt (Mooyns) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)
4. CopepxxaHue JUCHUILIHHBI (MOTYJIs)
Neni/m HanMeHoBaHue pa3aesa 1M CUMILUINHBI Conep:xanue TUCHUIUTHHBI (MOYJIs1) IO TeMaM

(MomxyJin)

Teopernueckue 0CHOBBI INIyOOKOI0

00y4YeHHs1 1 HHCTPYMEHTHI Pa3paboTKH

00paTHOTO PacIPOCTPAHEHUS ONTHOKH.

HelpoceTeBbIx Mojienei B PyTorch.

Beenenue B rimy0okoe o0ydeHHe: apXUTEKTYPbl HEUPOHHBIX
ceTell, perynspusalys, METOIbl ONTUMH3ALNHA U aJTOPUTM

Onepaunﬂ CBépTKI/I U HOPaKTUYCCKUEC OCHOBLI pa3pa60TI<H
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ApPXUTEKTYpBI TTYOOKOT0 00yUYCHUS JIIsI
aHan3a U300paskeHUN

CBepTodHbIC HEHPOHHBIE CETH IS KOMITBIOTEPHOTO 3PCHHMS.
Meronpl  cerMeHTalMM  M300paKCHWH,  TUCTHIUIALUS
MozAellel W  TpakTWdeckas pabora ¢ 3agadaMu
KOMITBIOTEPHOTO 3PEHUSL.

MeToapl IeTeKIIUH OOBEKTOB.

Heiiponnsie Mogenu 00pabOTKH
€CTECTBCHHOTO SI3bIKa

Bektopaple  mpemcraBimeHus — cinoB,  Word2vec u
PEKYypPEHTHBIC HEHPOHHBIE CETH.

Toxenm3arnmst Tekcra u apxutektypa Transformer: BERT,
GPT, Mixture-of-Experts u mapamerpudecku 3¢ dekTuBHast
ajanrtamnus MOJenei.

Jooby4enre u mpuMeHeHHe OOIBIINX S3BIKOBBIX MOJIEIEH:
Hugging Face u metons! LORA.

PeKOMeHI[aTGHI)HI)IC CHCTCMBI

Beenenue B PCKOMCHAATCIIbHBIC CUCTECMBI.

O06paboTka 3ByKa

HeiipocereBrsie Mogenu 00paOOTKH 3ByKa U PEUH.

I'enepaTuBHBIE MOJIETH U TPadOBBIE
HEHPOHHBIE CETH

Vision Transformer, cocts3arebHble TEHEPATUBHBIE CETH U
BapUalMOHHbIC aBTOIHKOICPHI,

reHEepaTHBHOE MO/ICITHPOBAHHE.

I'padossie Heliponnsle cetr, PyTorch Geometric.

MynbTHMOJaTbHBIE W TPUKIIATHBIE MOIEITH
IIyOOKOTO O0yYEeHHS

Mynetumonansasle  momenu: CLIP u  coBpeMeHHbIE
MOJXOBI K aHAJIHU3Y BU3YAJIbHBIX JTaHHBIX.

Juddysuonnsle Momenw W NPHUKIATHBIE  CHEHAPHU
rIyOoKoro O0OydeHus; MPakTUKyM To Iuh(y3nOHHOMY
MOJIETIUPOBAHUIO.

WnTterpanys npukiIagHbIX MOZETeH TITy00Koro 00y4yeHusl.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacIpoCTpaHseMOro MPOrPaMMHOTO OOECIEYeHHsI, BKJIIOYAs MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpelie YHUBEPCHUTETa. OTH CHCTEMBl IIPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX 1 UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnognas numepamypa:

1. Huxonenko C., Kangypun A., Apxanrenbckas E. ['mybokoe odyuenne. — M3maTenbekmii
nom Iutep, 2020 https://znanium.ru/catalog/document?id=378630.

2. llonne ®pancya "['mybokoe obyuenue Ha Python" - Ilpaktuueckoe mocobue, 2023
https://znanium.ru/catalog/document?id=437162.

Jononnumensnan numepamypa:

1. T'yadennoy f., benmxuo U., Kypsumib A. I'93 I'mybokoe oOyuenue / miep. ¢ anr. A. A.
CrnunkuHa. — 2-¢ u3g., ucnp. — M.: JIMK IIpecc, 2018. — 652 c.: uB. mi1. — ISBN 978-5-97060-618-
6.

6. MartepuajbHO-TeXHHYECKOe o0ecrevyeHne

YHuBepcUTET pacmojaraeT MaTepualbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOIIEH
JEHCTBYIONIMM MPOTUBOIIOKAPHBIM TMPaBUIIaM U HOPMaM U 00ecTeuuBaroleil MpoBeieHne BCexX
BUJIOB JIUCHUIUIMHAPHOW W MEXAUCHUIUIMHAPHOW TMOATOTOBKH, MPAKTHYECKOW W HAy4dHO-
HCCIIEIOBATENBCKOM paboT 00ydaromuxcsl, MPeayCMOTPEHHBIX YI€OHBIM MJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIe ayAUTOPUH JIJTSI TPOBEACHHUSI 3aHATUI
JEKIIMOHHOTO THMA, 3aHATHH CEMUHAPCKOro (MPaKTUYECKOro) THMA, TPYIMNOBBIX U
WHMBUIYATbHBIX KOHCYJIbTAIHA, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHON aTTECTAINH, a TaKkKe
MOMEIIEHUS JUTSI CAMOCTOSITEITLHOW pa0OThI M IOMEIICHUS IS XPAHSHUS M TPO(UITAKTHISCKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMATN3UPOBAHHON
MeOeTbI0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIy)KAIIUMH JUIsl TIPEICTABICHUS YIeOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

W3ydeHne AUCHHUILTUHBI (MOTYJIsl) 0OECTIeunBaeTCs B yUeOHBIX ayAUTOPHIX, OCHAIICHHBIX:

— CTOJIaMU U CTYIIbSIMH,

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHHYECKUMH KATbKYJIATOPAMU;

— CHEIUAM3UPOBAHHBIM 000PYIOBAaHUEM, BKITFOYAST IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

[TomereHus U1 CAMOCTOATEIBHOM paOOTHI 00YUAIOIINXCS, B TOM YHCIIE IPUCTIOCOOTICHHBIS
JUTSL WCTIONB30BaHMSI MHBAIUIAMH M JIMIAMH C OTPAHMYEHHBIMA BO3MOXXHOCTSMH 3J0POBBSI,
OCHAIIIEHbl KOMIBIOTEPHONW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUYECHUS K ceTu «HTepHeT» u
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https://znanium.ru/catalog/document?id=378630
https://znanium.ru/catalog/document?id=437162

obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HMH(POPMAIMOHHO-00pa30BaTEIbHYIO

cpeny
YHusepcurera.

OOyuarmumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM

YHCJI€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam

JaHHBIX 1 I/IH(bOpMaI_[I/IOHHBIM CIIpaBOYHBIM CI/ICTCMaM)Z

Ne HaumeHoBaHue MopTaia Ccblika
(u3nanms, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimorexa

2. | baza mannbix as I T-crienuanincTon https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunuansHbli calT MUHHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Eannoe okHo goctymna | http://window.edu.ru/
K 00pa3oBaTelbHBIM pecypcam”

7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeuenr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa3oBaTeNbHOIO MpoIiecca Mo AUCIUIUIMHE (MOYJI0), B TOM YUCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpOrpaMMHOTO  OO€CTeueHUsi, COBpPEMEHHble mpodeccuoHaIbHble 0a3bl  JaHHBIX W
MH(OPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanue I10 ITpousBoacTBoO JluneH3nonuoe / cB0OOAHO

pacnpocTpansiemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMILEH3UOHHOE
Server)
Bpay3zepsbI:
Sunexc.Bpay3sep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHU:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JIMIIEH3HOHHOE
TeXstudio 3apy0exHoe CBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe
IporpammHoe oGecneveHue IJisl IVIAHUPOBAHHUSI M Y4eTa BPeMEHH:
Toggle app ‘ 3apyOeKHOe ‘ CBOOOHO PaCIIPOCTPAHAECMOE
CucreMbl ynpapjeHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexmnoe | muuensnonnoe
CucreMbl ynpapjeHusi 6a3aMu JTaHHbIX:
Microsoft Imagine (SQL Server) | sapy6exoe | muuensnonnoe
Cucremsbl pesepBHoro konuposanmns (backup):
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Acronis Backup Advanced for 3apy0exHOe JIUIIEH3UOHHOE
HyperV
CnpaBoYHO-NIPABOBbIE CHCTEMBI:

Koncynprantllmtoc: cipaBo4HO- OTEYECTBEHHOE JINIIEH3UOHHOE
MpaBOBasi CUCTEMA

CpencrBa aHTUBMPYCHOM 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIEH3HOHHOE

ousneca CranmapTHbIid Russian

Edition

Cpensl pazpadoTkm:

Visual Studio Code 3apyOexHOe CBOOO/THO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOexHOe CBOOOJIHO pacIpoCTpaHsIeMoe
Robotic Operating System 3apyOexHOe CBOOO/THO PACTIPOCTPAHICMOE
CopelliaSim 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
IMakeTbl NPOrPAMMHBIX CPEACTB M OHOIHOTEK:

AutoPsy 3apyOeKHOE CBOOOHO PaCIpOCTPaHAEMOC
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Cucremsbl ynpasieHusi onéanorpaguyeckoii uHpopmanmeii:

Zotero ‘ 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Cepauchl 1 Ci1y:KObI:

Bind 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apyOeKHOE CBOOOIHO PacCIpOCTPaHAEMOE

1. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B mpouiecce n3ydenus aucuuruinabel (Moaynsi) «['mybokoe obyuenue (Deep Learning)» B
paMKax TEKYIIEro KOHTPOJS YCIeBAaeMOCTH HCIIONB3YIOTCA TaKue BUIbI Y4eOHOH paboThl, Kak
JIEKIIMU, CEMHHAPBI, TOMAIITHUE 3aJ]aHHs, TECThI, TBOPUECKOE 3aJaHHE, a TAK)KE PA3IUYHBIC BUIBI
CaMOCTOSITENIbHOM pPabOThl O0YYAIOIIMUXCS MO 3aJaHUI0 MPErnojaBaTelis, HalpaBICHHBIE Ha
pa3BUTHE  HABBIKOB  NPO(DECCHOHATLHOW  JIGKCHKH,  3aKpeIUICHUE  MPaKTHYCCKHUX
po(heCCHOHATTBHBIX KOMIICTCHIIHIA, TOOIPEHUE MHUIIUATHB.

Jlexyus — cHCTEMAaTHYeCKOe, TOCIEIOBATEIFHOE, MOHOJOTHYECKOE  H3JI0KEHHUE
npernoiaBaTeseM yueOHOTO MaTepraa, Kak paBuiio, TEOPETHIECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JIEKLUi: KpPaTKO M CXEMaTHYHO
(uKCUpOBaTh OCHOBHBIE WJEH, BHIBOJABI M OOOOIIEHUS JEKIMU; BBIICIATH BAXKHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0IMMO OTMETUTH BONPOCHI WM MaTepUalbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CieAyeT chOpMYIHpOBaTh BOMPOC W 3adaTh €ro
MPETO/IaBaTeI0 Ha KOHCYJIBTAIIMH WM BO BPEMSI CEMHUHAPCKOTO (TIPAaKTUYECKOTO) 3aHSTHS.

Cemunap — 310 (hopma yu4eOHOU NEeATeTHHOCTH, MPOBOANMAs B y4eOHOM 3aBEJICHHUH IO
PYKOBOACTBOM IIp€noJaBatciid, rA€ CTYACHTbBI AKTUBHO YYaCTBYIOT B O6CY)K}16HI/IHX,
MPAKTUYECKHX 3aJaHMsIX U APYruxX (popmax B3aMMOACHCTBHS.
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Jnst ycnenmHol moAroTOBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMHTBHCA C TEMOU
3aHATHA WU OCHOBHBIMHU MaTCpUaIaMU, I-ITO6I:I HMCTb BO3MOKHOCTH AKTHMBHO Y4YaCTBOBAaThb B
o0cyxnenuu. Taxke Mojie3HO MOATOTOBUTH BOMPOCHI M UJACH Ui OOCYXKICHHS, YTO ITOMOXKET
I1y0’Ke IIOHATh MaTepUal U MPOJIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HabOp 3a/1a4 IO TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSAMU BaKHO BHUMATEIIbHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PexomeHnayercs pa30ouBaTh 3aaHus HAa STaIbl, YTOObI
n30exarb MEperpy3kd U Jy4lle yCBOUTh Marepuas. lcrnonb3oBaTh pa3iuyHble HUCTOYHHKHU
uH(popMalnu, BKII0Yas yaeOHUKH U OHJIAalH-peCcypcChl, AJisd 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Teopueckoe 3adanue — 310 hopMa yueOHOH NesITeTLHOCTH, T€ CTYAEHTHI CAMOCTOSITEIHHO
pa3pabaThiBalOT OpPUTHMHAIBHBIE MPOEKThI, HWHTErPUPYS MaTeMAaTHYEeCKHUE METOIAbl U
KOMITBIOTEPHBIE TEXHOJOTUM JUIsl PpEUICHUsT HECTaHJAApTHHIX 3a7ad W JIEMOHCTpaIuu
WHHOBAIIMOHHOTO MBIILJICHHUS.

Jl71s ycrienmHoro BBITIOJTHEHUSI TBOPUECKOTO 3a/IaHUsI PEKOMEHyeTCsl TITyO0KO HCCIe10BaTh
TeMy, SKCIIEPUMEHTHPOBATh C Pa3IUYHBIMU MOJIXOJaMH U TOKYMEHTHPOBATh MpOIlecc, YTOOBI HEe
TOJIBKO PEIIUTh 3a/ady, HO M MPEICTaBUTh PE3yNIbTaThl B BUIE OTYETA WIIM MPE3CHTAIHH,
MOIYEPKHUBAIOIICH KPEaTUBHOCTh U MPAKTHUECKYIO TPUMEHUMOCTb.

Tecm — ocobas ¢opma TpoBepkH 3HAHWH. [IpOBOIWTCS IMOCIIE OCBOCHHS OJHOW WA
HCECKOJIBKUX TEM M CBUACTCILCTBYCT O KAa4YCCTBC INOHHMMAHUSA OCHOBHBIX HOHATUH HU3y4acMoro
Marcpuraja. TecToBEBIE 3aaaHus COCTABJICHBI K KIIIOYCBBIM IIOHATHUAM, OCHOBHBIM pasaciiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUSAM U3y4aeMOU TUCHUIUIMHBI (MOAYIIS).

JI1st TOATOTOBKH K TECTYy HEOOXOIMMO 3HATh TEPMHUHOJIOTHUCCKHI armapaT TACIUILUIAHBI
(MOTyJIs1), TOHUMATh CMBICIT HAYYHBIX KATETOPUIA U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHOU
JeKcuKe. BrajieHue MOHSTUHHBIM armapaTroM, BKIIOYEHHBIM B TECTOBBIC 3aJJaHHS, MO3BOJISCT
NpernoJiaBaTeNlt0o  OBICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHUS  CTYICHTAMHU  BaXKHBIX
METOI0JIOTUYECKUX KATETOPHIA.

FBonycnvie 6annbl — 3TO OLEHKH, KOTOPBIE CTYAEHTBHI MOTYT IOJIyYUTh 3a BBIIIOJIHEHUE
JOITOJIHUTECIIbHBIX 33}13HPII>1.

®opmar OOHYCHBIX Oa/UIOB IO3BOJIAET CTYAEHTaM YIYYIIUTh OOIIYI0 OLEHKY IO
JUCIUIUIMHE (MOAYII0) U CTUMYJIMPYET YIIIyOJIEHHOE U3yYeHHE MaTepHara.

Camocmosmenvnaa paboma — paboTa CTYIEHTOB, HalpaBlCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIBHBIX TEM M BOIPOCOB YUeOHOW JUCHUIUIMHBI (MOIYIIS).

B npouecce camocTosTeNbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepHajaMM NP MUHUMAaJIbHOM YYacCTHUHU MperoiaBaTess. 3a1aun CTyIeHTa BKIIOYaloT paboTy
C KOHCITeKTaMHu JIEKIu# (00paboTka TeKCTa), MOBTOPHOE N3yUeHUE YUeOHBIX MaTEPHAJIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JIOMOIHUTEIHHBIX TEM, BBHITIOJHEHNE YI€OHO-UCCIIETOBATEILCKUX
3aJIaHUM U JIPYTOe€.

Cucrema OLeHMBAaHUS Pe3y/IbTATOB 00y4eHHS 110 JUCHHUILIMHE (MOAYJII0)

Kpurepun nosy4eHusi ypoBHSI M OLCHHBAHUS C()OPMHUPOBAHHOCTH KOMIICTCHIMI 110
aucouuinHae (moayio) «I'imydokoe o0yuenune (Deep Learning)»
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OneHuBaHUE YPOBHSI YyUEOHBIX JOCTHKCHHM OOYYarONIUXCS MO TUCHUILIHHE (MOIYIIIO)
OCYIIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U ITPOMEXKYTOYHOHN aTTeCTaIUH.

[IpomexyTouHasi aTTecTalusi 1O JAUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B (opme
IK3ameHa, HpI/I 3TOM HpOBO[[I/ITCSI OIICHKAa KOMHCTCHHHﬁ, C(l)OpMI/IpOBaHHbIX 110 JUCLUIIJIINHE.

Jns olleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCS JICCATHOAIbHAS ITKaJla OICHUBAHMSI, KOTOpass COOTHOCHUTCS C TPaJIUIIMOHHOM
nATHOATUTPHON IIKAJION CIIEAYIOIIMM 00pa3oM, €ClId HHOE HE YKa3aHO B CHILIa0yce AUCITUTUIHHBI:

lecaTudamnbuas IlaTubanabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl o
OLICHKA OLICHKA JucHUnInHe (MOIYJII0)
10 OTinyHO CTyIeHT TMOJIHOCTBIO BIQJICCT 3HAHWUSMHU, HM3JI0KCHHBIMU B
9 OTJINYHO pabodeii mporpamme, W TIIYOOKO OCMBICISET TUCIHILIHHY
8 OTIIMYHO (Monynp). On CaMOCTOSITEIIEHO u JIOTUYECKU

MOCJIEIOBATEIBHO OTBEYAE€T Ha BCE BOIMPOCHI, AKICHTHPYS
BHHMaHHE Ha Hamboylee BaKHOM. YMEET aHaJIM3HPOBaTh,
CPaBHHBATb, KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKPETHU3UPOBaTh W  CHCTEMAaTH3UPOBATh  W3YYCHHBIN
MaTepuall, BBIACIAA KIHOYEBBIC MOMCHTBI W YyCTaHaBJIMBas
MPUYUHHO-CIICICTBEHHbIE  CBs3U. YeTko  (opMmysupyer
OTBEThI, YBEPEHHO MHTEPIPETHPYET PE3yJIbTaThl aHATU30B U
JIPYTHX HMCCIICMOBAHUI, a TaKKEe pEIIAeT CIOKHBIC 3a/lauu.
CTyfeHT XOpOIIO 3HAKOM C METOJAaMH HCCIICIOBaHMS,
H€O6XOI[I/IMI)IMI/I JUJISL HpaKTH‘IeCKOﬁ ACATCIIBHOCTU, U YMECT
CBSI3BIBATH TCOPETHYECCKUE ACTIEKThI TUCIUILIMHBI (MOIYJIsI) C
MPAKTHYECKUMH 3a/1a49aMH.

7 Xoporiio CryneHT o0namaeT 3HAHUSAMM MPEAMETa MOYTH B MOJTHOM

6 Xoporio o0beMe paboueli MporpaMMbl U CAMOCTOSITEIBHO, JIOTHIECKH
[TOCJIEZI0BATENIBHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKLIEHTUPYs BHUMaHHE Ha Hamboyiee 3HAYMMBIX MOMEHTaXx.
OHn ymeeT aHaJIM3UPOBaTh, CPABHUBATD, KJIACCUPUIIUPOBATD,
00001maTh, KOHKPETH3HPOBaTb W  CHCTEMaTU3UPOBATH
HM3YYEHHBIM MaTepuall, BbIIEISS €ro KIIOUEBBIE ACIEKTHI U
yCTaHaBIUBas MIPUYUHHO-CIIC/ICTBEHHBIE CBSA3H.
@OopMyJIMpYyEeT CBOM OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3ysbTaThl aHAIM30B M JIPYTHX HCCIEAOBaHUH, a TaKke
pelIaeT CIOKHbIE CUTYallMOHHBIE 3a1a4d. CTyJeHT XOpOoLIo
3HaKOM C METOJIaMH WCCIICJOBAHUS, HEOOXOIUMBIMH IS
MIPaKTUYECKON  NEATENbHOCTH, W  yMEeT  CBA3BIBaTh
TEOPETHUYECKHE ACMEKThl MpeaMeTa C IMPaKTUYECKUMU

3agadyaMu.
5 YI[OBJ'ICTBOPI/ITGJ'ILHO CTy,Z[CHT o6ﬂa;[aeT 0a30BBIMM 3HAHHMSIMU 10 JAUCIHUIITINHE
4 Y JOBJICTBOPUTEIBLHO (MOI[YJ'II-O), HO HUCIBITBIBACT TPYAHOCTHU npu

CaMOCTOATECIIBHBIX OTBETax u HCIIOJIB3YET HETOYHBIC
¢opmynupoBkd. B xone oTBEeTOB OH JomycKaeT OMIMOKH,
Kacaromuecsi cyTH BompocoB. CTyIEHT CIOCOOEH pemaTh
TOJBKO Camble MPOCThIE 3aJadyd M  BlaJeeT JHIIb
MUHHUMaJIbHBIM HA0OPOM METOJIOB UCCIIEIOBAHMSI.

3 He cnaun CryneHT He oBIael 00s3aTeIbHBIM MUHIMYMOM 3HAHHH 110
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
2 He cnaun NpeaAMETY U HE MOXKET OTBETUTh HA BOIPOCHI, JaXKe €CIU
1 He cnan MpernoAaBaTe’db  3afaeT  JOIMOJHUTENbHbIE  HaBOSIINE
BOIIPOCHL.

Juctummaa (Moxynb) «I'my6okoe obyuenue (Deep Learning)» orieHUBaeTCs CIeAYIONTUM
00pa3oMm, eciii HHOE HE YKa3aHO B CHITa0yce TUCITUTUINHBI:

AKTHBHOCTB Bec | KonuuyectBo Onucanne
Homamnue 3aganus | 40% 10 Hab6op 3amau mo Temam Henenu
TBopueckoe 3amanue | 30% 2 3aganue, HapaBICHHOE Ha HCIIOIb30BaHUE

cywectByromux M1-peniennit

Tector 10% 5 [Mucermennas pabota ¢ HabOpoM 3aad, KOTOPbIE HYXKHO
PEUIUTD 3a OIrPAHUYCHHOC BPEM

Ox3ameH 20% 1 [TuceMeHHast WM ycTHast paboTa Hall 3aJaHUCM,
HaIpaBJIeHHBIM Ha TIPOBEPKY MOIYyYSHHBIX 3HAHUH U

HABBIKOB I10 TUCITUTLTHHE (MOJIYJITIO)

B paMKax U3yUCHUA JUCHUIIIINHBI (MO,I[y.]'IH) BO3MOJHO IIOJTYYCHHUC 6OHYCHHX 0asIoB.

®opmyJia pacuyéTa HTOrOBOM OLIEHKH IO AUcHUIInHe (Moay.a10) «I'1y0okoe o0yueHue
(Deep Learning)»: «0,4 x cpennee 3a jomamiaue 3amanus + 0,3 X cpenHee 3a TBOPUECKHE
3amanus + 0,1 x cpegnee 3a Tectsl + 0,2 X dK3aMeH».

Texyumii KOHTPOJIb ycreBAeMOCTH 00y4aKOIIUXCS M0 AUMCHUIIHHE (MOAYJII0)
IIpumepHBbIe TOMaLIHAE 32IaHUS

Jdomamnee 3aganue 1.
3aganme 1. OnuimMTe OCHOBHbIE KOMIIOHEHThI HEHPOHHOM CeTH (BXOAHOM CIIOH, CKPBITHIE CIIOH,
BBIXOJTHOH c110M) ¥ uX pyHKIMU. [IpuBeuTe NpUMeEpH! pa3InYHbIX APXUTEKTYP HEUPOHHBIX ceTel
U 00Cy/IuTe, B KAKHUX CITy4astX OHU MOTYT OBITh TIPUMEHEHBI.
3aganue 2. Mcnons3ys 6ubnuorexy TensorFlow mnmu PyTorch, co3znaiite mpoctyto HelipoHHYIO
ceTb Ans kiaccuukanuu Hadopa naHHbIX (Hampumep, MNIST wunu Iris). Onumwure marwy,
KOTOPBIE BBI IPEANIPHHSIIN, U PE3YIbTAThI, KOTOPHIE BB IIOJYUHIIH.
3aganue 3. [IpoBenuTte oOydyeHre HEUPOHHOM CETH Ha HEOONBIIOM HabOpe AaHHBIX (Harpumep,
Ha0oOp aHHBIX O L[BETaX) U mpoTecTupyire e€ r¢pdextuBHOCTh. [Ipoananu3upyiTe pe3ynbTaThl,
BKJII0Yasi TOUHOCTh U BO3MOXHBIE OIINOKH.

Jdomammuee 3aganue 2.

3ananme 1. Peanusyiite mpocTyto cBepTouHyro HelipoHHyto ceThb (CNN) mns knaccudukanum
nzobpaxenuit u3 Habopa naHHbix CIFAR-10. Onumure apXuUTEKTypy CETH M IPOBEAUTE
oOyuenue. [IpoaHamu3upyiite pe3ynpTaTbl, BKIHOYas TOYHOCTb MOJEIM HAa TECTOBOM Habope
JTAHHBIX.

3aganue 2. Vccnenyiite pasinuuHble METOIbl IMpeABapUTEIbHOW 00pabOTKH H300pakeHui
(HampuMep, HW3MEHEHHe pa3Mepa, HOpMajHM3alMs, ayrMeHTauus) M MX BIMSHHE Ha
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MIPOU3BOUTEIHPHOCTh HEHPOHHON ceTH. Co3maiiTe HEOOIBIIION MTPOEKT, B KOTOPOM BbI CPABHUTE
pe3yibTaThl Kiaccu(uKauu U300pakeHUH 10 U TI0CIIe TPUMEHEHHS STUX METOJIOB.
3aganme 3. Peanmsyiite mnpocTyo Mojaenb A CerMEHTAUUU HW300paKeHWid, Hampumep,
ucnons3ys U-Net. BoiOepure HaOOp naHHBIX (Hampumep, HAOOP MaHHBIX JII CErMECHTAIllUU
JIOPOXKHBIX 3HAKOB) U 00y4yrTe MOIeNb. OLEHUTE KaYeCTBO CETMEHTAIIUHU U TIPEACTABHTE IPUMEPHI
pE3yJbTaTOB.

Jlomainee 3aganue 3.
3apnanue 1. Peanusyiite Mozaenb i KiaccH(PUKalMK TEKCTOB, MCIOJb3ysS HEHPOHHYIO CETh
(manpumep, LSTM wim GRU) Ha Habope gaHHBIX, TakoMm Kak IMDB nyis aHanu3a TOHAJIBHOCTH.
Onumure apXUTEKTypy Balllell MOJENM, MPOBEIUTE OOy4YEeHHE M OLEHUTE €€ TOYHOCTh Ha
TECTOBOM Habope.
3aganue 2. Vccnenyiite MeToapl BEKTOPU3allMu TeKcTa, Takue kak Bag of Words, TF-IDF u Word
Embeddings (mampumep, Word2Vec mnmu GloVe). Peamusyiite mpoctyro Mozens, KoTopas
UCIIONIB3YET OAMH U3 3TUX METO/OB Ui KJIacCU(UKALIUU TEKCTOB, U CPABHUTE PE3YJIbTATHI.
3aganue 3. Co3gaiiTe mpocTyr0 MoOJENb A TeHepald TEeKCTa, UCIONb3ys PEKYyppPEHTHbIE
Heiiponnsie cetd (RNN). Beibepute HeO01bI1I0I TEKCTOBBIN KOPITYC (HampuUuMep, MpOu3BeIeHNE
JUTEpaTyphl) U 00y4uTe MOJEIH Ha ero ocHoBe. CreHepupyilTe TEKCT U OLIEHUTE €r0 KauecTBO.

JomaunHee 3ananue 4.

3aganue 1. Peanusyiite BapuanumonHyro aBTrodHkonep (VAE) nns reHepanuu 3BYKOBBIX
curHaioB. Breibepute HaOOp NaHHBIX, HANPUMEP, 3BYKU MPUPOJbl WM MY3bIKAJIbHBIE HOTBHI.
OOyunte MOJAEIb W CreHEpUPYUTE HOBBIE 3BYKOBbIE 00pa3ibl. OIlLIEHHTE KadyecTBO
CT€HEPUPOBAHHBIX 3BYKOB.

3aganue 2. l3yuunre MeTOABl MpeABapUTENbHOW 00paboTku ayauodaiioB, Takue Kak
npeoOpazoBanne Oypbe U Men-yacToTHOE KerncTtpanbHoe npenactaBienue (MFCC). Peanusyiite
OPOCTYI0 HEHWPOHHYIO CeThb Uil Kiaccu(UKaluu 3BYKOB (HampuMep, paclo3HaBaHHE
MY3bIKaJIbHBIX HHCTPYMEHTOB) U MIPOAHATU3UPYHTE BIMSIHUE PA3IMUHBIX METOJJ0B 00pabOTKH Ha
TOYHOCTb MOJIEJIH.

3ananme 3. Cospmaiite Mojaenb pekyppeHTHou HelponHou cetu (RNN) s reneparuu
My3bIKaJIbHbIX TocaenoBatenbHocTel. Mcenonpsyiite MIDI-¢daiinel B xauectBe oOyuaroiero
Habopa 1aHHbIX. O0yYNTE MOJIENb U CTEHEPUPYUTE HOBYIO MY3bIKAJIbHYIO KOMITO3UIIKIO. OlIeHHnTe
€€ KaueCTBO U OPUTUHAIBHOCTD.

IIpumepHoe onncanue U TPeOOBAHUSI K TBOPYECKOMY 3aaHUIO

Onucanme 3aganus 1.

JlaHHBIM BapHaHT MpeArnojiaraeT ydacTHe B OOJBIIOM MEPONpPUSTHH, OPraHW30BAaHHOM
COBMECTHO C KypcOM "HCKYCCTBEHHBIN HHTEIJIEKT" B OakajaBpruaTe ¥ KOMaH/I0M BOBJIeUeHUs. Bl
Oynere corpyaau4ath ¢ digital-Xyq0’)KHUKaMU U CO3aBaTh MPOEKT IMOJ] MX HACTABHUYECTBOM B
pamkax Data-Art (3T0 HampaBieHHE B COBPEMEHHOM MCKYCCTBE, B paMKaX KOTOPOT0 XYAOXKHUKU
paboraroT ¢ big data).

B pamkax 3amaHus OyJeT HECKOJIBKO OHJIAH MacTep-KJIAacCOB, a Takke 1 OouHOe MepompusiTHe
(Data-Art Weekend), mo pe3ynbraTraMm KOTOPOTO OyIEeT BHICTaBIISITH UTOTOBasi OIICHKA, a TAKKe
OyzeT BO3MOXKHOCTb IIONACTh HAa BBICTABKY paboT.
OuenuBanme:

o Pabota Gyner nporcxoauTs B rpymmnax (3-4 yenoBeka)
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e Ormenka (10 6amtoB) craBuTCs MO pe3yiabratam ydactus B Data-Art Weekend u mpu
YCJIOBUU BBIMIOJHEHHUST Pa0OTHI B COOTBETCTBHM C KPUTEPUSMH JAHHOTO MEPOTPHUSTHSL.
Onenka OyZeT oIMHaKOBas y BCEX B IPYIIIE.

o To ectp Hy)HO npuHATH yyacTue B Data-Art Weekend, coznate npousBenenue
HCKYCCTBA, U BbI oayunte 10 Oamnos

e Jlyuymme paboTbl OyayT orOupaTbes mo uroram Data-Art Weekend u cMoryt mpuHsThH

y4acTHE B BBICTABKaX

Onucanue 3aganug 2.
Bama uens - co3gate HekoTopoe mpousBenenue (MU-)uckyccrBa (“‘UUkcnonar”) c
nomolinbio HelipocereBbix MU -pemiennii!
Hrorom Bameii padorsl Oyner:
e HMHxkcnonar
e HeOoapmoi otueT o criocode co3nanusa MHMkcmonara
OueHnuBaHnue:
e Pabora 3acuMTHIBaETCA Ha MOJHBIN 0aj1 BceM, KTo co3aai MKCIoHaT B COOTBETCTBHUU C
TEXHUYSCKHUM 3aJaHHUEM
Texnuueckoe 3aganue
Tema: YHupepcuter Oyaymero: LY gepes 50 ner
Oo6si3aresabHble aTTPUOYTHI Becex MU KkcnonaTos:
e Haspanue Mlkcnonara (MOXHO creHepupoBaTh ¢ nomoruiso MN)
e lcnonp3oBaHue 2+ HEHPOCETEBBIX PEIICHUI M3 Pa3HBIX JIOMEHOB (HAIIpUMEp, FreHeparuit
KapTUHKHU M TeHepaIus TeKCTa)
e VYKa3aHUE HCIOJIb3yEeMbIX [IPH FeHEPalliu CEPBUCOB/MOIETICH
e Hamnume Bcex wyacreil npemioxeHHbIXx TUNOB HWHMkcrmoHara B COAHHOM 3aJaHUU
(HarpuMmep, €CTh U KapTUHKA U TEKCT)
e (CrnengoBaHue KPUTEPHUSIM T€HEPALIUU U3 TAOIHUIBI HIKE
e (CrnengoBaHHE 3TUUYECKOMY KOJEKCY

IIpuMepHbIe 3a7aHUA MO TECTAM
Tect 1.

Bonpoc 1.

Kakoe MuHHMManpHOE YMCIO HEHPOHOB C MOPOroBOM (YHKIMEH aKTUBALMU JOCTATOYHO IS
pemenus 3agaud XOR (MOKHO COeAMHSTH CBSI3IMU B IPOU3BOJIBHOM HOpPSIKE)?

Otger: 2

Bomnpoc 2.

TeliT B BRIYMCIUTENEHOM rpade peamusyeT ¢ynkmuio f(x, y) = min(x?, y - X), mpu o6paTHOM
pacrpoCTpaHEeHUH Ha TEHT MpHIUIa NMPOU3BOAHAS g =2, KaKoe 3HAYCHHE Iepenactcs mpu
00paTHOM PacIpOCTPaHEHUH 1O pedpy NepBOTo aprymMeHTa, ecinu x=1, y=3?

Ortser: 4

Bomnpoc 3.

['eiit B BeuucnuTenbHOM Tpade peanusyer ¢yHkuuio f(x, y) = (x+1)(y+1), npu oOparHOM
pacrpoCTpaHEeHHH Ha TEHT MpHIUIA MPOW3BOAHAS g =2, KaKoe 3HAYCHHE TepenacTcs Mpu

DNEeKTPOHHBIA JOKYMEHT



00paTHOM PACTIPOCTPAHCHUH TI0 PEOPY MEPBOro aprymMeHTa, eciu x=1, y=3?
Ortger: 8
Bomnpoc 4.
HefipoceTb cOCTOUT U3 5 TMHEWHBIX MOJyJieH 0€3 CMEIeHUs ¢ SIMHUYHBIMUA MAaTPUIIAMHU BECOB
W=I, 3a kaxxpiM 13 KoTopbix cienyer ReLU-aktuBanus: y = ReLU(WxReLU(WXReLU(W xx))).
Yro MOKHO cKazath 0 Marpuiie Sxoou dy/dx?

a) 9TO IUaroHaJbHas MaTPHIA

b) aTo MaTpHIIa C HEOTPHUIIATEILHBIMH JIEMEHTAMU

C) 9TO Bceraa HyJIeBas MaTpHIa

d) sTo kBagpaTHas MaTpuUIA
Ortser: a,b,d
Bompoc S.
MBI XOTUM UCTIONIB30BaTh MOAYIb OaTu-HOpManu3aiun torch.nn.BatchNorm 1d(N) mocne Moy,
B pe3yJibTaTe KOTOPOTro Moy4eHa Matpuna (2x-mepHslii Ter3op) pazmepa 10x20. Yemy paBao N?
Otger: 20

Tect 2.

Bomnpoc 1.
Bribepute BepHbIC YTBEPKIACHUS:
a) test time augmentation yBenu4yuBaeT BpeMs Kiaccupukauu (B 3a1a4e Kiaccudukammn)
b) Mixup sBsieTCss OJHUM U3 BUOB ayIMEHTAIIHMH
C) AyrMeHTanuu JydIie He UCI0JIb30BaTh ¢ TeXHUKO DropOut
OrtBert: a, b
Bonpoc 2.
BriOepuTe BepHBIE YTBEPKACHUS:
a) SnapShot-ancam0i TpeOyHOT MNEPHOTUYECKOTO COXPAHEHHs MApaMeTpOB CETH IPH
o0ydeHuu
b) 3naueHme Ha pa3HBIX HelipoHax oaHOTO cosi FFN nomKHBI KOppenrupoBaTh
C) Moaynb mynuHra He UMeeT 00y4aeMbIX TTapaMeTPOB
Ortger: 3, C
Bomnpoc 3.
Kaxkas yacts cBEpTOYHOI ceTH OOBIYHO camasi MeJICHHAs?
a) CBEPTKH
b) BN-momynu
c) ReLU-monymu
d) Onrtummusarop
Otger: a
Bomnpoc 4.
B tpancdeprnom ob6yueHum. .
a) wucnoib3yercs Tpanchopmep
b) wucnonp3yercs yxe o0ydeHHast CETh
C) 00s3aTeIbHO MPOU3BOAMTCS 3aMOPO3Ka CIIOEB
d) wucmonmp3yeTcs «y3K0e ropio»
Ortger: b
Bomnpoc 5.
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Ecnu omHOMEpHYIO CBEPTKY C SAPOM JJTMHBI 3 MPUMEHHUTH K BEKTOpY JyuHBI 10 6e3 maguHra, To
MOJIYYHUTCH. . .

a) matpuna 10x10

b) marpuna 8x8

C) BekTop JIuHBI 10

d) BekTOp MIHHBL 8

e) ckamsp
Ortser: d

Tect 3.

Bonpoc 1.
Kakoii Momynb oTBE4aeT 3a ycTpaHeHHE NyOJIMKATOB PETHOHOB-OTBETOB B IETEKTOPE 00BHEKTOB?
a) SS
b) RPN
c) NMS
d) SPP
Otser: C
Bomnpoc 2.
Perpeccuto xakoii pa3MepHOCTH (pa3MEPHOCTh OTBETA) UCIIONB3YIOT JIJIi YTOUHEHHS TTOJIOKEHUS
U pa3Mepa NpsIMOYToJbHOTO peruoHa?
Otger: 4
Bomnpoc 3.
Kakue u3 yka3aHHBIX ceTeil peau3yroT ABYXCTaJUIHbIN TOX0/ K J€TEKTUPOBAHUIO OOBEKTOB?
a) R-CNN
b) Faster-RCNN
c) YOLO
d) SSD
e) CornerNet
f) FCOS
Ortger: &, b
Bomnpoc 4.
Yem xapakTepHa omrbka focal-10ss?
a) MeHblle mTpadyer 3a NpaBUIbHbBIC YBEPEHHbBIC OTBETHI
b) pekoMeHIyIOT HCTOB30BATh B 33a4ax ¢ JUCOATaHCOM
C) BCTpOCHA aBTOMATHYECKas PeryJisipu3arus
d) rapanTupyet 6osiee ObICTpOE 0OyUEHHE
Ortger: &, b
Bomnpoc 5.
Kakue 13 yka3aHHbIX ceTell peann3yioT 0e3bIKOPHBIN MOIX0/] K I€TEKTUPOBAHUIO 0OBEKTOB?
a) R-CNN
b) Faster-RCNN
c) SSD
d) FCOS
Ortger: d
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Tect 4.

Bonpoc 1.
Ckonbko reiiToB B 610ke LSTM?
a 0
b) 1
c) 2
d) 3
Ortger: d
Bomnpoc 2.
CkoJbKO TTapaMeTpoB y 00bekTa kiacca nn.LSTM?
a) 1 marpuia
b) 2 marpurs
C) 2 marpuiibl U 2 BEKTOpa
d) 4 marpuusl u 2 BeKTOpa
e) 4 marpuusl 1 4 BeKTOpa
Otser: C
Bomnpoc 3.
B uéwm 3akimouaercs npumeHenue teacher forcing nmpu odydenun?
a) wucnoab3oBaHue peephole connectons
b) B Momens mogarOTCS MPEABIAYIINE HCTUHHBIC TOKEHBI, @ HE CTEHEPUPOBAHHBIC MOJICIIBIO
C) HCTHHHBIC TOKCHBI HCIIOIBb3YIOTCS TOIBKO ISl BBIYMCACHHS OITUOKH
d) uCTHHHBIC TOKEHBI MOTYT HE UCIIOJIb30BAThLCS ITPU O0YUCHHH
Ortser: b
Bonpoc 4.
B Oxo-cersx (Echo State Networks). ..
@) He ydarcs mapaMeTphbl, KOTOPbIe COOTBETCTBYIOT PEKYPPEHTHBIM CBSI3SIM CETH
b) wucmonp3yetcs «y3koe ropio»
C) HCIOJIB3YETCs «IIPOKUIBIBAHUE CBA3CH»
d) nemaercs oOpe3ka rpaIueHTOB
Otger: a
Bomnpoc 5.
B kakux BEeKTOPHBIX MPEACTABICHUSIX MPEACTABICHUE CIIOBA (TOKEHA) HE 3aBHCHUT OT TOTO, KaKue
CJIOBa €T0 OKPYKAIOT (HAIIPUMEp, €CITU MBI JOMUIIEM TEKCT, TO IPEICTABICHHE HE U3MEHUTCS)?
a) word2vec
b) fasttext
c) Glove
d) BERT
Ortser: 3, b, C
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3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Saganue

OTtBeT

Komnerenmus

Uro Takoe HEHpOHHAS CETh B IIIyOOKOM 00y4YeHUHU

MaremaTtryeckas
MOJIeJIb, UMUTHPYIOILIAs
paboTy OHoOrMYeCcKuX

HEWPOHOB IS
00pabOTKM TaHHBIX

OIIK-1

Kax paboraer AJITOPHUTM
pacnpocTpaHeHHS OINOKH

obpaTHOTO

Beruncnser rpaiueHTs
(GyHKUIUH TOTEPb N0
BECaM CETH JISI UX
MOCEAYIOLIEN
KOPPEKTHPOBKU

IK-2

st yero ucnonb3yercs onepanus cBEPTkU B CNN

Brinenenue moKambHBIX
MPU3HAKOB U3
M300paXKeHHA, TAKUX
KaK Kpasi ¥ TEKCTYpBI

OIIK-1

Uro takoe ¢pyHkuus aktuBanud ReLU

DyHKIMA,
Bo3Bpamaromas max(0,
X), UCTIOJIB3YETCS IS
BBEJICHUS
HEJIMHEHHOCTH B CETh

[K-2

Kaxoga 1ienp perymnspuszauu B HEHpoceTax

IIpenoTrBpaieHue
nepeoOyveHus 3a CUeT
OTpaHHYEHUS
CJI0KHOCTH MOJIEIH

OIIK-1

Kakoit ONTUMHU3ATOP YaCTO HUCHOJB3YCTCA B

rIyOOKOM 00y4YeHUH

Adam

[1K-2

Yro takoe Batch Normalization

TexHuka HopMaIU3aluu
BBIXOJIOB CJIOEB 110
Oartyam ISl yCKOpEHUS
o0yueHus

OIIK-1

Hns wero npumensiercsa Dropout

Crydaiinoe
OTKJIFOYCHUE HEHPOHOB
BO BpeMst 00yUYeHHUsT JIIIst

00pBOEI ¢
nepeoOydIeHneM

[K-2

Uto Takoe cBépTouHas HeliporHas ceTh (CNN)

ApxuTeKTypa sl
00pabOTKH JIaHHBIX C
CeT4YaToON CTPYKTYPOH,
Harnpumep
M300pakeHu

OIIK-1

10.

Kax paboraet meton gerexiuu o0bekToB YOLO

IIpenckassiBaer
OTpaHUYUBAIOIINE
PaMKH M KJIACCHI
00BEKTOB 32 OJIMH
IIPOXO/T IO

[K-2
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M300pasKeHHIO

11.

Uro Takoe ceMaHTHYeCKasi CerMEHTAIUs
N300 pasKeHHIA

IIukcenpHas
Kiraccuukarus
M300paKCHHUS 110
KJ1accaM OOBbEKTOB

OIIK-1

12.

Yro takoe Word2Vec

Merton nnocTpoeHust
BEKTOPHBIX
MpeJICTaBICHUN CI0B Ha
OCHOBE KOHTEKCTa

IK-2

13.

Kak paboTaeT pekyppeHTHasi HSHPOHHAS CETh
(RNN)

OO0pabatbiBaeT
MOCJIEI0BATEIBHOCTH,
COXpaHss CKPhITOE
COCTOSTHUE MEKTY
[IaraMmu

OIIK-1

14.

Uro takoe apxutektypa Transformer

Mopenb Ha OCHOBE
MCXaHW3MOB BHUMAaHUsI,
HE UCTIOJIB3YOIast
PEKYPPEHTHOCTh

[K-2

15.

UYro nenaer TokeHuszarop B NLP

Paz0uBaer TekcT Ha
TOKEHBI —
MHWHUMAJIbBHBIC €IUHUILIbI
JUTst 00paboTKH
MO/JIEIBIO

OIIK-1

16.

Yro takoe BERT

Tpanchopmepnas
MO/IeJTb, TIpe00yYeHHAsI
Ha 3a]a4ax
MAaCKUPOBaHUA CIOB U
npecKa3aHus
CIIEJTYIOILETO
NPEUIOKEHHS

[K-2

17.

Kak paboraer meton LoRA (LoRA)

O dexTuBHas
ajanTaius OOJIbIINX
MoOJeeH 3a CUéT
OOHOBJICHUS TOJIBKO
HEOOIBIITNX MaTPHUIT

OIIK-1

18.

Uro Takoe Hugging Face

[Inardopma s
J0CTyTa K
peno0y4eHHbIM
MOJIEJISIM U
ToKkeHu3aTopaM B NLP

[1K-2

19.

qTO TAaKOC ICHCPATUBHO-COCTA3AaTCIIbHAA CCTh
(GAN)

Mopenb u3 IByx
4yacTel: TeHeparopa u
JIUCKPUMHHATOPA,
00yJaronmxcs B
COpPEBHOBAHUHU

OIIK-1
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20.

Urto Takoe rpadosas HeliporHas cetb (GNN)

Heiipocers,
oOpabaTsiBaroIast
JTAHHBIC,
MPEeCTaBJICHHBIC B BU/IC

rpadoB

IK-2
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